INTRODUCTION
============

Most Korean veterans patients are older aged (over 70 years) and have an increased risk of hip fracture compared to the general public due to falls and osteoporosis. Hip fractures in elderly patients are becoming an increasingly concerning social problem and can have a serious effect on life; beyond being a life-threatening condition, it may also seriously degrade activities of daily living and quality of life[@B1][@B2][@B3][@B4]. Since 1986, the Korea Veterans Health Service (KVHS) has implemented the neighboring designated hospital (hereafter referred to as the designated hospital) system to prevent delays in medical care while getting to veterans hospitals[@B5][@B6]. This is particularly relevant to those veterans with hip fractures since it can be challenging to transfer over long distances with this condition and since it requires immediate medical attention. In selecting designated hospitals, accessibility has been emphasized for users\' need for convenience and there is currently great demand on beneficial facilities near their place of residence. Studies on the designation of appropriate medical care facilities have been carried out in other countries, and the results suggest that it is important to select designated hospitals close to patient\'s residence to avoid delays in treatment that may occur due to the long traveling distance[@B6][@B7][@B8][@B9][@B10][@B11]. However, these kinds of studies have not been performed in Korea and here we aimed to investigate whether Korean patients with hip fractures who are also veterans seek medical care at the hospital nearest to their residences, as mentioned in foreign research. Furthermore, we evaluated (the validity and considerations) for choosing designated hospitals.

MATERIALS AND METHODS
=====================

This study collected data from patients with hip fractures who were also veterans between January 2010 and February 2015 in the Honam region (consisting of two provinces and one metropolitan city) of South Korea. Medical records from the subject hospitals and designated hospitals\' data submitted to the KVHS-affiliated Referral Hospital Management Organization were retrospectively reviewed. Of the 202 patients who were veterans, 183 cases (84 who were treated at a single veterans hospital and 99 who were treated at 39 other designated hospitals) were reviewed. We excluded those who had hip fractures in places other than residential areas. All subjects were males and there were no cases of bilateral hip fractures.

The institutional review board of authors\' hospital approved the design and protocol of this retrospective study (GJVH-IRB No. 2015-11-5). All patients were informed that their medical data could be used in a scientific study and provided their consent.

1. Patient Characteristics on Hospital Selection
------------------------------------------------

Patient age and body mass index were examined and fracture types were characterized as either femur neck fracture or intertrochanteric fracture depending on the fracture site. Dementia and comorbid medical illnesses were identified, and patients with more than three comorbidities were grouped into their own category. Pre-injury ambulatory status was evaluated using the Koval classification.

2. Analysis of Results of Hospital Selection
--------------------------------------------

Of the 183 cases included in our analysis, patients who chose the hospital nearest to their residences were placed into the "nearest group", while those who did not choose the hospital nearest to their residences were placed into the "non-nearest group". The travel distance from patient\'s residence to the selected hospital was measured by locating the shortest distance in Naver Map (5 km, 5--10 km, 10--20 km, 20--30 km, 30--40 km, 40--50 km, and longer than 50 km). The number of hospital beds and departments were also considered as possible factors influencing hospital selection and we examined these as possible predictors of patients falling into the non-nearest group. To identify whether surgery was performed more promptly at a hospital with easier accessibility, the waiting time for surgery (the duration from injury to surgery) was compared between the two groups.

3. Statistical Analysis
-----------------------

All statistical data analyses were performed using SPSS version 17.0 software (SPSS Inc, Chicago, IL, USA). *P*-values of less than 0.05 were considered statistically significant. The Student *t*-test and chi-square test were used to compare the two groups.

RESULTS
=======

1. Demographic Data on Hospital Selection
-----------------------------------------

Of the 183 patients included in our study, 67 (36.6%) and 116 (63.4%) were placed into the nearest and non-nearest groups, respectively. We noted that the percentage of patients who did not choose the hospital nearest to their residences was higher. No significant difference was shown in body mass index (*P*=0.366), fracture type (*P*=0.461) and pre-injury ambulatory status (*P*=0.632) between the two groups. No significant difference was observed in 8 comorbidities including dementia, circulatory and respiratory medical problems and others between the two groups. The non-nearest group was older in age (*P*=0.046), and had more than three comorbidities (*P*=0.028). There was no significant difference in the mean duration from injury to surgery between the two groups (2.3 days; range, 0--7 days) in the nearest group (2.5 days; range, 0--9 days) in the non-nearest group (*P*=0.597) ([Table 1](#T1){ref-type="table"}).

2. Analysis of Results of Hospital Selection
--------------------------------------------

Of all 67 patients in the nearest group, 43 (64.2%) chose hospitals located within a distance of 5 km from their residences, 19 (28.4%) selected a hospital between 5--10 km and 5 (7.5%) chose a hospital between 10--20 km away from their residence. Of the 116 patients in the non-nearest group, 113 (97.4%) chose hospitals located at distances longer than 20 km from their residences (20--30 km, 21; 30--40 km, 41; 40--50 km, 34; and longer than 50 km, 17), and only 3 received treatment at hospitals located at a distance between 10--20 km ([Table 2](#T2){ref-type="table"}). In the assessment of number of departments, 51 of 67 patients (76.1%) in the nearest group and 83 of 116 (71.6%) in the non-nearest group received medical care in hospitals with more than 20 departments. In regards to the number of beds, 48 of 67 (71.6%) in the nearest group and 96 of 116 (82.8%) in the non-nearest group selected hospitals with more than 400 beds ([Table 2](#T2){ref-type="table"}). Distance from patient\'s residence and hospital size were compared between selected and unselected hospitals in the non-nearest group that chose the hospital at far distance from residence at the cost of inconvenience, instead of the nearest hospital. The travel distance between unselected hospitals and residences was significantly shorter (*P*=0.000), but the number of beds (*P*=0.000) and number of departments (*P*=0.000) in unselected hospitals were significantly smaller than those of selected hospitals ([Table 3](#T3){ref-type="table"}, [Fig. 1](#F1){ref-type="fig"}).

DISCUSSION
==========

The KVHS was established in November 1981 as an affiliated organization of the Ministry of Patriots and Veterans Affairs as a quasi-governmental organization that provides medical care and welfare support for veterans. They perform this function entrusted by the government, and are currently operating 5 veterans hospitals[@B12]. As the number of veterans continues to grow (655,580 veterans as of February 2016)[@B12], veterans have difficulties in visiting veterans hospitals located far from their residences along with the rapid aging of the country. In particular, greater difficulties are present in elderly veterans with conditions that require early surgical treatment such as hip fracture. The KVHS has implemented the designated-hospital system so that veterans who experience medical emergencies can receive prompt medical attention at referral hospitals near their residences by designating some medical centers as veterans hospitals[@B6].

Referral hospitals are designated by initially evaluating eligibility criteria including management environment of the voluntary hospitals, accessibility, medical workforce, facilities and equipment, pharmaceutical expenditure, prescription patterns and others and by comprehensively considering the distribution of veterans in a corresponding area. Beginning with 2 hospitals in Jeju in 1986, 314 designated hospitals are being operated nationwide as of September 2016[@B6]. The United States government has operated a similar system since November 1999, and studies on the use of veterans and designated hospitals for emergency patients have been conducted in order to select appropriate referral hospitals and evaluate their usefulness for veterans[@B7][@B8][@B9][@B10][@B11]. Specifically, many studies have investigated hip fractures[@B8][@B9][@B10][@B11] that cause difficulty walking after injury and require immediate surgical interventions to lower mortality[@B13][@B14][@B15]. However, no prior studies have investigated the selection criteria and utilization of designated hospitals in Korea, which implemented the designated hospital system 13 years earlier than the United States.

Death after hip fracture is affected by several factors including: i) the presence and severity of medical illnesses, ii) the length of time from injury to surgery, and iii) others[@B11][@B13][@B14][@B15]. Richardson et al.[@B10] reported that about 20% of veterans were living at residences greater than 20 miles from their designated veterans hospitals. Of these, more than 1/3 of veterans did not seek treatment at veterans hospitals when experiencing a medical emergency. Since the risk of delayed surgery and mortality were greater when veterans hospitals were located more than 50 miles apart from patient\'s residence, they suggested that it is important not to delay surgical treatment in veterans patients with hip fracture. To solve these problems, they asserted that more hospitals close to residential areas need to be designated to allow easier access to medical care for veterans patients with hip fracture. In addition to the investigation of Richardson et al.[@B10], previous studies reported that survival rates were lower as the distance between a patient\'s residence and a veterans hospital increased when hip fractures requiring immediate attention occurred to veterans[@B16][@B17][@B18].

The results of our study demonstrate that patients who were presumed to be at higher risk for traveling long distances due to older age, poorer ambulatory ability and more comorbid conditions chose hospitals with the higher number of beds and departments, instead of the nearest hospital. Unlike similar studies in other countries, no significant difference was found in the waiting time for surgery between the nearest and non-nearest groups. The authors propose that the distance between the medical care facility and patient\'s residence is not a critical factor associated with delays to surgery in Korea, since a relatively small land area and excellent public transit and road systems enable more convenient travel. According to an overseas study, the mortality rate was lower when hospitals at which the fracture surgery was performed was located in an urban area[@B19] and a teaching hospital[@B20]. Therefore, it may be considered necessary to select a teaching hospital within an urban area designated as a teaching hospital first. Our study results were comparable to those of domestic and international studies in which patients were more concerned about the size of a hospital rather than accessibility to medical facilities in hospital selection[@B21][@B22]. Our study results are expected to provide an excellent reference base for offering treatment efficiency and convenience in a traumatic or critical condition of each patient seeking for treatment at a designated hospital and will be a good standard to cope with the needs of each region in the selection of designated hospitals in the future.

This study was limited by the relatively small sample size and the relatively short follow-up period. This study population was limited to those who live in the Honam region, instead of comprising the general Korean population. Furthermore, out study analyzed only limited criteria including the number of beds and department, and there are a wide variety of other conditions that may be important to veterans when choosing a hospital. Additional studies are warranted to further identify other critical conditions requiring emergent medical care such as cardiovascular and cerebrovascular diseases by comprising a much larger sample size nationwide.

CONCLUSION
==========

We identified multiple considerations that may be taken into account when selecting hospitals meeting the designated standard. Multiple medical clinics near residential areas should be designated for simple outpatient care, and at least one medical facility with more than 10 departments and 400 beds within a distance of 30 km from patient\'s residence should be designated. Considering hospital size (the number of beds or departments) rather than accessibility for patients requiring hospital admission and surgery was deemed important. This study only consisted of veterans who were receiving government-funded medical care from designated hospitals and has no association with selection criteria for medical services of general patients.
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